Effect of metal substitution in copper amine oxidase from lentil seedlings.
The reaction with substrates and carbonyl reagents of native lentil Cu-amine oxidase and its modified forms, i.e. Cu-fully-depleted, Cu-half-reconstituted, Cu-fully-reconstituted, Co-substituted, Ni-substituted and Zn-substituted, has been studied. Upon removal of only one of the two Cu ions, the enzyme loses 50% of its enzymatic activity. Using several substrates, Co-substituted lentil amine oxidase is shown to be active but the k(c) value is different from that of native or Cu-fully-reconstituted enzyme, while K(m) is similar. On the other hand, the Ni- and Zn-substituted forms are catalytically inactive. Enzymatic activity measurements and optical spectroscopy show that only in the Co-substituted enzyme is the organic cofactor 6-hydroxydopa quinone reactive and the enzyme catalytically competent, although less efficient. The Co-substituted amine oxidase does not form the semiquinone radical as an intermediate of the catalytic reaction. While devoid or reduced of catalytic activity, all the enzyme preparations are still able to oxidise two moles of substrate and to release two moles of aldehyde per mole of dimeric enzyme. The results obtained show that although Co-substituted amine oxidase is catalytically competent, copper is essential for the catalytic mechanism.